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i^Mi^^r^n ANn «v«TPM FOR OPTIMIZING » liqu^ supplying to one or more pieces of apparatus 

•^^^^^iw oKmpSg using such a liquid characterized in that one or a plurahty of 

BATCH PR<>CESS OF PREPARING ^ ^^^^ ^^^^^ ^^^^ ^ j^^^^ one or 

WIM I IU« ^^^^ preparation stations each of which is solely for speci- 

5 fled unit operation. 

FIELD OF THE INVENTION (4) jp-A 198100/95 (tokkai-hei 07-198100)shows a 

, . . method and an apparatus for shortening the time for 

This invention relates to optimization of batch process ^ . , ^^^^ f^^^ to new one, which is made by 

where a pluraUty of batch processmg Imes are s multa- ^^"^^ 7/ ^ • t^m to several blocks to be 

neously used and the same batch process ts «Pealedly^d ^^"'"^S^^V^^^ PfP^e blocte concurrently, and restarting 

to meet the required total amount of product to be made in ^^'^^/^/^^^ fl^y the block washing of 

the foUowing downstream «f "f^««^gP«''*f ' J?^^ which is completed without waiting for washing of whole 

used in the industry such as chemical industry, food mdustry wmcn^ ^^^p^ ^ ^ completed. 

or photographic industry. However, methods disclosed in (2) or (3) demand a large 

BACKGROUND OF THE INVENTION is investment for the accompanying fedlities and not so flex- 

TVpicallyinmanufacturingphotographicmatenals,batch S.^-PjSljraK'f^Ke*^^^ 

process is usually used because a great variety ot raw ^[^hanged pipe line. (1) or (4) does not require a lot of 

materiris is used, many kinds of coatmg hquids must be "''^^f^^^ „e;ds additional pipe lines or comiec- 

simultaneously prepared for carrying out sim^cous ^ ^J^^^^';" pipeTe U, cope with a 

multi-«,ating and change of the raw matenal or prescnptwn of prescription changes. 

of the coating liquid are frequently made. > ^^^^ ^ ^ it 

FIG. 4 shows a schematic diagram of conventional coat- ^^<^ P ^^^^^ , f ^ount of final product 

ing liquid preparation system used m a manufacturing ^j,XequireraLunt of com^nent material for the final 
process of photographic matenals. TTie system mc udes ^5 ^^1^^^^^,,^ by more Ihan several batches. For 

Multi-purpose chemical liquid preparation vessels U-i, ^ j^^ i^aiiy in manufacturing photographic material 

13-2, 13-3 and others (not shown), chemical liquid stock film/paper, required total amount of 

vessels 12-1, 12-2 and others (not showji). chemical s^ch ^ Xh is a component material for photo- 

the common chemical Uquid. The number of the coating mKna ^^^^ ^ ^^^^ 

strate to make photographic fi m. To n^ate tte systein ^ „u„t to be able to tre^ 

related valves and measuring devices. 45 "'^ 

(1) Japanese Laid-open Patent Publication (JP-A) SUMMARY OF THE INVENTION 

095700/92 (tokkai-hei 04-095700) f ^^^^^^^f^^j^l J|;|yj^ . ^biect of the invention is to provide a new designed 

liQuid which leads to reducing cleaning time and amount of 55 vessels. „„tu„Hfor 
iiquia, wmcn icdu b Another object of the invention is to provide a method for 

S^^eiKd miss «tevices located down- The new designed system includes a plurahty of chemica 

Irfnf^xfto s^ock taSts. in orfer to reduce tiie number hquid preparation lines, each of which mcludes one or more 

S S^^cht^ vS: to prevent a fluid of different mlilti-purpose primary chemical liqu d preparation vessels 

IffroS mTSXSwhfn switched connection of one or more multi-purpose chemical hquid stock vessel each 

„ nfnl ThZS Vfluid amount left in the piping. of which is connected to each of ttie multi-purpose prmiary 
' U S ^tTo 5 339S? (colponding to JP-A 65 chemical liquid preparation ve^b. one or more chemiaj 

,n?4«t^tr^ teiSS2)S^m order to avoid liquid measuring device each of which is connec ed to each 

'c^mpS fc^ a meC f^-the preparation of of tiie multi-purpose chemical liquid stock vessels, a single 
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secondary chemical liquid preparation vessel, and piping GAl-GAn, each of which is independent from each other 

connected to the chemical liquid measuring devices to feed and usually consist of single coating liquid preparation 

the chemical liquid in the chemical liquid stock vessels to vessel 20, a plurality of multi-puipose chemical liquid stodc 

the single secondary chemical liquid preparation vessel. A vessels 22 and a plurality of multi-purpose chemical Uquid 

required change of the chemical liquid can be made by 5 preparation vessels 25. 

replacing the chemical Uquid in each of the vessels with new The number of coating liquid preparation vessels 
ones without affecting another chemical liquid preparation (secondary vessels) 20-1-20-n depends on the number of 
line in changing presaription for the following downstream coating layers required to a specified coated material. There- 
process, fore the number of the preparation vessels usually meets the 
In the preferred embodiment, the system includes a com- lo number of coating layers for a product which requires 
raon chemical liquid preparation vessel for preparing com- maximum number of the layers. 

mon chemical liquid used in the plural chemical liquid Multi-purpose chemical liquid stock vessels 22-1-22-a . 

preparation lines, a common chemical liquid stock vessel are connected to the coating liquid preparation vessels 

connected to the common chemical liquid preparation 20-1-20-n respectively via piping 21. A chemical liquid 

vessel, and piping connected to the common chemical liquid measuring device 23 is installed in each piping 21 which is 

stock vessel with branches for feeding the common chemical for feeding a required amount of chemical liquid to each of 

liquid into each of the secondary chemical liquid preparation the coating liquid preparation vessels 20-1-20-n. 

vessels. Multi-purpose chemical liquid preparation vessels 

The method for minimizing a waste of raw material (primary vessels) 25-1-25-n, where a predetermined chemi- 

includes the foUowing steps: cal liquid is prepared by throwing in raw materials such as 

calculating a necessary amoum (A) of the material for the water, methyl alcohol and others are connected to the 

foUowing process; and multi-purpose chemical liquid stock vessels 22.1.22-n 

determining a real amount (B) to be prepared in the respectively. r^AirA« 

following batdipiocess by use of a m«i,^m amount per 25 . ^'^^ °^ ^T"aT } tr^^'l^t 

onebatch process M-max, a minimum amount per one batch mc udes one ot more chemical hquxd feedmg me^^^^^^^^ 

process M-min. and a stiidatd amount M^t tfiat is deter- which const.mtes a smgie chem|cal hquid feedmg ImeC^th 

mined between the maximum amount M-max and the mini- no branching), to the smg le coatmg hquid preparation vessel 

muKo UCIWSSUIU6 uiwuiuui coosisting of the multi-puipose chemical hquid prepa- 
mum amount M-mm. ^ ^ration vessel 25, multi-purpose chemical liquid stock vessel 

If the necessary amount (A) is more than tWKe standard 30 ^^^^.^^ ^ measuring device 23 and piping 21. 

amount M-st, the real ainount (B) is deterimned as the ^^^^^ ^^^^ ^^^^ ^^^^^^ jjq^^ j^^ing Une is exclu- 

standard amount M-st. If the necessary amount (A) is ^.^^ ^ ^ preparation vessel 20. 

between twice standard ^^^^ ,„ this embodiment, the coating liquids preparation sys- 
M-max, the real aniount (B) fj^^^ 1,^5 fl j! 35 tem has a common chemical liquid feeding Une including a 

necessary amoun (A)/2. If *f ."^"""'J^^) ^ common chemical liquid prepwation vessel 30, a common 

between the maxmum amount M^max and Ae mmmiuta stock vessel 31 and piping 32 with branches 

amount M-mm, ^ is detemBned ^ Ae ^^^^^^^^^^ Uquid into each of the coating Uquid 

necessary amount (A). If the "'"^f 7°"^' (A) « le^ 8 ^^^^ 20-1-20-n. It is stiU preferable to have a 

Oian tbe mmimum amount M-mm. real amount (B) is ^„„^h,^i^^,i y feeding line in the case where same 

detenmned as the mmmium amount M-mm. « ^^^.^^^ ^^^^^^^ ^ p^^p^^^^ ^. 

BRIEF DESCRIPTION OF DRAWINGS ing liquid and expected to be used for long period. 

, , , . . . , r.u . At changeover to produce another photographic coated 

The above and other objects and advantages of the present ^ ^l^^ ^^^^^^ feeding line is washed and 

invention will become apparem fmm the followmg det^led ^^^^^ ^^^^ ^^^^ p^^. 

description of Oie preferred embodiments when read m ^i ^i^^ for another photographic coated material is thrown 

association with the aco^mpanymg drawings, which are ^{P ^ Lmical Uquid. 

given by way of mustration only ^^^^^^^^^^^^^^ Above mentioned coating Uquid preparation system of the 

the present mvention. In the drawings, ^^^f f^«^^^^^^^^ invention may increase the number of chemical Uquid 

als designate like or correspondmg parts throughout the ^ ^^^^^^ ^^^^^^ .^emical liquid preparation 

several views, and wherem: . , , . , vessel is commonly used as in conventional system as 

FIG. 1 shows a schematic diagram of coatmg/chemical ^^^^ ^ ^ However the system of the invention gives 

Uquids preparation system of the invention; ^^^^^^ structure of pipe lines, unUke very complicated 

FIG. 2 shows a schematic diagram of the batch system for -jj conventional system, to deliver chemical liquids, 

preparing coating liquid where the method of the invention which leads to a lot of advantages. It generally gives easy 

is appUed; maintenance of the chemical Uquid feeding Unes because of 

FIG. 3 shows a flow chart for determining the amount to simple straight -Une layout and structure as to each coating 

be prepared in the melting vessel for each batch; and Uquid preparation line. The piping of the system does not 

FIG. 4 shows a schematic diagram of conventional make crossover to each other, and can avoid branch piping 
coating/chemical liquids preparation system. 60 and elbow pipes which leads to improvement of cleaning 

and expect no wrong connection of piping by operator at 

DETAILED DESCRIPTION OF THE changeover. This system makes also it easy to accurately 

INVENTION calculate necessary amount of chemical Uquid to be pre- 

FIG. 1 shows schematic diagram of coating liquids prepa- pared for another batch of the same chemical liquid when 
ration system of the invention for producing a photographic 65 needed because one chemical Uquid feeding Une is exclusive 

coated material. The coaling Uquid preparation system is to one coating Uquid preparation vessel 20, which make it 

constituted by a pluraUty of coating Uquid preparation Unes easy to find exact amount of remaining Uquid m the Une 
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without taking into account the remaining amount to be one to smaUer one as much as possible considenng stabihty 

aUocated to other coating liquid preparation vessels as in the of the process and requked tune to prepare the amount for 

conventional system. This resulu i^ reducing the chemical the foUowing cycle If the first 

liquid amountU in the end of operation and wasted. 17i"-^^^iTan'^^Cm^^^^^^^^^ 

la this system, it may happen that the different coatmg ^^^^^^ ^ foUowing process, which results in that the 

liquid preparation lines have the same chemical liquid to be j^^^. ^ ^^^^^^ ^^^^y prepared liquid starts to be fed 

prepared. Even so, as computer-aided control syMem can ^ following process. 

accurately provide necessary amount of chemical liquid for Above mentioned method will still cause a loss of the 

each coating liquid preparation line, toUl amount of the prepared liquid of 0.1 batch amount, real amount to be 

chemical liquid to be wasted could be less or equal to that 10 wasted could not be fairly small if the normal prepared 

in the conventional system. As a whole this system is amount of the batch is large. And requirement of final three 

thought to be relatively flexible to cope with frequent change batches make it difficult to cope with the trouble which may 

of prescription for the product because the system has happen after entering the final three batches stage. Further 

sufficient number of chemical liquid feeding lines and each improved method is described below, 

of them is independent from others, which allows each 15 piG. 2 shows a schematic diagram of the batch system for 

chemical liquid feeding line to prepare new chemical liquid preparing coating liquid where the method of the invention 

without worrying about the effects to others and whole is applied. In the drawing the batch system shown is for only 

chemical liquid feeding lines to supply all necessary chemi- one coating liquid. Other batch systems for other coating 

cal liquids without building additional stock vessels, liquid liquids to be used for simultaneous multi-coating in acmal 

measuring devices and piping as in case of conventional manufacturing are not shown. A melting vessel 30 to prepare 

system. the coating liquid is formed by a body 11, a jacket 32 and an 

In the embodiment described above, common chemical agitator 13. 

liquid for each coating liquid preparation line is prepared in The coating hquid preparation vessel 20 in FIG. 1 corre- 

the common vessel 30 and stocked in the common stock spends to the melting vessel 30 or can be a mixing vessel for 

vessel 31 and distributed to each coating liquid preparation ^ chemical liquids without melting gelled material. In the 

vessel 20 through the piping 32 with branches. However, it latter case, the mixed chemical liquids prepared in the vessel 

is possible that each coating liquid preparation line has its 20 in FIG. 1 is added into the melted gelled material in the 

own chemical liquid feeding line of the common liquid, melting vessel 30 in FIG. 2. 

which is exclusive to single coating liquid preparation vessel The body 31 has an opening 31a for casting a gelled 
20 same as in other chemical liquid feeding lines. material 35 contained in a container 36 therethrough. The 
As for coping with the fractional amount in the total gelled material 35 in this embodiment contains a photo- 
required amount to minimize the leftover to be wasted, it is graphic emulsion, a mat agent or other gelled emulsion 
one of effective ways that final three batches are used to which has been prepared in another vessel (not shown) and 
allocate the total required amount by the following process stocked in an exclusive container 36 kept m refrigerator m 
at the time to each of three batches so that any one of the advance. Most of the container 36 contains corresponding 
batches can have an allocated amount of the Uquid any of amount of the geUed material 35 to normal one batch 
which is more than minimum amount for the batch process. processing. Some of contamers 36 contam a variety ot 
For example, if the total required amount corresponds to 3.0 firactional amounts of the gelled material 35 to easily cope 
batches scale, each of three batches treats one (1.0) batch with adjustment of an amount to be prepared for meeting the 
amount, but if the total required amount is 2.9 batches, then real amount demanded by the following downstream process 
the first batch of the final three treats 1.0 batch, the second in a few batches in the final stage shortly before the 
treats 1 0 batch and the final treats 0.9 batch. When the total following downstream process, to which a melted one from 
required amount ranges from 2.8 lo 2.0, the aUocation is as the gelled material 35 is fed, is finished. In other words, 
fallows* AS preparation of a variety of fractional amount in advance can 
' easily adjust the amount to be prepared by merely throwing 

in the raw material in single container or combination of a 
couple of containers, otherwise it is necessary to scoop 
specified amount of the raw material from the container 
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containing normal one batch amount by using gel slicing 



machine which often gives inaccurate amount. 

The jacket 32 covers most of the outer surface of the body 

31. Heated liquid media, of which temperature is controlled 

by a thermostat 40 in the range of 40" C. to 80* C, is 

35 circulated through the jacket 32 to melt the gelled material 

35 inside the body 31. 

The agitator 33 formed by a motor 33a and agitating blade 

336 is used to make the gelled material 35 contact the wall 

of the body 31 sufficiently, which helps the gelled material 

, ... I- -J .fu An 35 melt and the melted liquid flow down to the bottom of the 

In above example, the hqmd amount the batch process can 60 ^^mwiauuiu m ^ 

treat can vary from 1.0 (one batch amount)(standard amount body 31. ^ c.^^ * t ^ ^^ r^^.r. 

to be treated in the batch process) to 0.7 batch amount Wire nettmg 42 made of stamless steel or plastics covei^ 

mk.lnum amount to be treated). Combination of the each a bottom exit 316 from which the melted hqmd is drained 

luocated amount is not limited to the one shown above and throng a T-shaped valve 41 mto^^ mesh 

theminimumamounttobetreatedisnotlimitedto0.7which 65 size of the wire netting 42 is from 0.5 to IX) mm 

depends on the batch process to be used. However it is A feeding pipmg 43 is connected to the body 11 via the 

recommended to aUocate the amount-in order from larger T-shaped valve fixed on the bottom of the body to feed a 
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A ~,.f;no bv reducinc the number of batch processing for preparii^ 

coating Uquid into the reservoir 44. The prepared coatmg J ^ ,^0. 

liquid in the melting vessel 30 is commuously fed mto *«J=^^ ^^^j ,y,,em controUer aUow the 

rlrvoir44throughtheT.shapedvalve41mthapp.opnate be more than or equal to twice 

valve opening. 5 ^ mininnim amount M-min (that is; M-maxa2 M-min), 

m coating Uquid 45 reserved m the reservoir 44js fed ^« ™ (g) becomes A/2 when the calculated 
into a coating apparatus 47 by a metering pump (not shown) ^A^*' \pl ^ between 2 M-st and M-max (that is; 

S^Lued in'a feeding line 46 such as Pulseless dup « "^"X^^jUich leads to a real amount (B) in the 
diaphragm pump. In the lines 43 and/or 46 may be mstaUcd 2 M^>A M ) ^^^^^^^ ^ ^ 

foother typ; of pump such as a gear pump, a snake pump or fi^Uatoh o A/ A/2gM-max/2SM-min 
a rotary W » °^ » *^ from two expression of inequaUties above, which 

necessary. ^ . means final batch amount A/2 can be prepared without 

A system controller 50 controls a temperature and a flow ^^^^ ^^^^ material, therefore no prepared 

rate of the heating media through the thermostat 40 and a 

rotational speed of the agitator through » motor 33fl to o that the maximum amount M-max is IX), 

control melting the gelled material, and also detennines M-st can be p.M).9 and the 

whether the batch pro«ss at present is for normal s a^ or ^^^^^j M-min can be 0.1-^.4 and those rangp are 
final stage according to a calculated necessary amount (A) in 

the foUowing process of manufacturing a coated photo- P vessel 
graphic material. In the normal batch P^-^^^ ^ ^ and the s^tem controller does not meet the relation 

preparation amount (M-st) is adopted as a real amount B) and me y ^ ^^^^^^ ^ 1 

S.£>preparedfor.hebatch,whichisl«^thanamaxi^^^ J'^rtlB)inrfinal batch processing and A/2 is le^thj^ 
amount (M-max) the melting vessel U " '^^-^^^ ^ount M-min, the A/2 h«s to be replaced by the 

calculated necessary amount (A) becomes less than t^K:e ^m^um ^^^^^ ^ 

the standard preparation amount (M-st).it^de« 

the batch process has reached final stage where the real ""^ ^ high in the real system, the method is still 

amount (B) to be p«>pared changps according to a program. Jappenmg^^^^^ mgn ^^^^^ 

FIG. 3 shows a flow chart for determining the amoun to ^^.^^ ^^^^ ^ ^ ^^^^^ ^^^,^t 
be prepared in the melting vessel for each batch accordmg necessary amount is more than twice the maximum 

to the calculated necessary amount (A). To begin wT«b the ^ ^ maximum amount M-max or an amount 

necessary amount (A) required by the & W « b"n the maximum amount M-max and the standard 
process is calculated at every Ume beiore picparmB ^^^^^^ ^ ^^^^^^ ^^j, (g). By tins way 

batch as follows; . i, is possible to make use of maximum capacity of the batcti 

first,totalcoatingareatobemadeatthetiineiscalculated ^ ^atch processing before the final 

then total amount of necessary coating Uquid (9 to belied 35 J 

is calculated for each coating layer by muUiplymg required 6 i^equaUty expressions described above, it does not 
coating thickness of the layer by the total "'a'^g "'.'Jt matter practically whether the inequality expression 
previo^ calculation, and finally the neces«ry am°^(A) ^^^^^/^ aUty sign or not. 

for coating liquid for one layer is <""am^,»'y 'l^,^,^ ,bat the invention explained above 

remaining amount (D) in the total system for the co^^ of ^ ts y „f ^bemioil 

the layer from the calculated total amount of nec«?an^ ^ ot food plant where the similar materials are treated^ 
coating Uquid (C). The necessary amount (A) for each of P'":" ° been explained with respect to batch 

other layers is obtained in the same ways. ^ preparation where a variety of 

It the necessary amount (A) calculated IS betweenma«- ^^^'^^^^ J,^f.r.d separately and used simdta- 
mum amount M-max and mimmum amount M-mm (^at is 45 ^ 8 ^ .^^^ of the invention can be of 

M-max>AgM-min). the amount (A) is selected foj he ««a ^ fields such as chemical plant or food 

amount (B) to be prepared, ^''^^^ becomes fa^^ SXng plant as long as those plants need to produce 

processing. It the necessary amount (A) =a!'^~^ of chemical liquids simultaneously. 

Sian minimum amount M-min (that is; M-mm>A). then the a van«y J ^ ^^^^ ,„ jbe 

minimum amount M-min is selected for the red amoun (^ 50 ^^^^'JXen«. Zi on the contrary, various modiflca- 
,0 be prepared, which also becomes final batch processing. '^^'"^jetoi.oseskiUedintheartwithoW 

If the necessary amount (A) calculated is equal to or more uons ^ ^^^^ 
than twice the standard preparation amount (M-s )(that,s^ What we claim is: ^ ^ . 

A£2M-st ). the standard preparaUon amount (M^l) « a method for preparing a material in a batch process by 

selected for the real amount (B)to be prepared. If the 55 Material and feeding the prepared material 

amount (A) is between rM-st and M-max (^at Jo^ ^ 
is- 2-M-st>ASM-max). this means the process comes into » » 6 

toe immediately-before final batch, a half of the necessary ""'f ^ ^ ^o^t of the material for the 

amount(A)(thatis;A/2)isselectedfortherealam^^^^^^ "foSg process; L 

to be prepared. If the A/2 is less than M-mm Chat is, w 10^ 8 P ^ ^ „{ j^e material to fol- 
A/2<M-mto), M-min is selected as the real amount (B) to be ''"^^^^^jett^ number of batches if the calcu- 
^epared. Then the next final batch processmg is mad^ Sn^^T^nt « 1«« » predetermined 

LStioned at the top of this paragraph accordmg to the case 2cated «nount being equal to or more 

where M-max>AaM-min or M-mm>A. uian a minimum amount one batch process can treat. 

•me way described above can easfly copejmh some 65 ^^^^^^^^.^^ed in daim 1. wherein the predeter- 
roubles which occurs in the ■»anufe«'->g P^"^^^ ^ieVlount is less than three times, standard «nount one 
fixing an adjusting amount of coaling Uquid in the nnai stage 
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batch process treats and the predetermined number of 
batches is three. 

3. A method for preparing a material in a batch process by 
throwing in a raw material and feeding the prepared material 
to the following process, the method comprising steps of: 

calculating a necessary amount (A) of the material for the 
following process; and 

determining a real amount (B) to be prepared in the 
following batch process by use of a maximum amount 
per one batch process M-max, a minimum amount per 
one batch process M-min, and a standard amount M-st 
that is determined between the maximum amount 
M-max and the minimum amount M-min, the real 
amount being determined by the following steps: 

determining the real amount (6) as the standard amount 
M-st if the necessary amount (A) is more than twice 
standard amount M-st; 

determining the real amount (B) as a half of the necessary 
amount (A)/2 if the necessary amount (A) is between 20 
twice standard amount and a maximum amount 
M-max; 

determining the real amount (B) as the necessary amount 
(A) if the necessary amount (A) is between the maxi- 



9. A method as claimed in claim 5, further comprising a 
step of: 

providing a standard container containing a necessary 
amount of the raw material to be thrown in one batch 
process, and plural fractional containers each of which 
contains the raw material smaller than the necessary 
amount; and 

selecting a proper container among the standard container 
and the fractional containers in accordance with the real 
amount (B). 

10. A method as claimed in claim 6, 6irther comprising a 

step of: 

providing a standard container containing a necessary 
amount of the raw material to be thrown in one batch 
process, and plural fractional containers each of which 
contains the raw material smaller than the necessary 
amount; and 

selecting a proper oontaber among the standard container 
and the fractional containers in accordance with the real 
amount (B). 

11. A method for preparing a material in a batch process 
by throwing in a raw material into a batch system and 



mum amount M-max and the minimum amount 25 feeding the prepared material to the following process, the 



M-min; and 

determining the real amount (B) as the minimum amount 
M-min if the necessary amount (A) is less than the 
minimum amount M-min. 



batch system including a plurality of material preparation 
lines, each of which including one or more multi-purpose 
primary material preparation vessels, one or more multi- 
purpose material stock vessel each of which is connected to 



4.Amethod as claimed in claim 3, wherein the maximum 30 each of the multi-purpose primary material preparation 

vessels, one or more material measuring device each of 
which is connected to each of the multi-purpose material 
stock vessels, a single secondary material preparation vessel, 
and piping connected to the material measuring devices to 



amount M-max is more than twice the minimum amount 
M-mm. 

5. A method as claimed in claim 3, further comprising a 
step of: 



, . . . rT>\ „^ 35 feed the material in the material stock vessels to the single 

determming the real amount (B) as the mmunum amount ■'^ , . . , , j • , 



secondary material preparation vessel, and a required 
change of the chemical liquid being made by replacing the 
material in each of the vessels with new ones without 
affecting another material preparation line in changing pre- 
«. A meihod as claimed in claim 3, further comprising a « "^^t'^^t^^^ downstream process. Che melhod 

Step of: 'V^mnncinft c « 



M-min when the real amount (B) is set to the half of the 
necessary amount (A)/2 and the minimum amount 
M-min is more than the half of the necessary amount 

(A)y2. 



45 



determining the real amount (B) as the maximum amount 
M-max or an amount between the maximum amount 
M-max and the standard amount M-st if the necessary 
amount (A) is more than twice the maximum amount 
M-max. 

7. A method as claimed in claim 3, further comprising a 
step of: 

providing a standard container containing a necessary 
amount of the raw material to be thrown in one batch 
process, and plural fractional containers each of which 
contains the raw material smaller than the necessary 
amount; and 

selecting a proper container among the standard container 55 
and the fractional containers in accordance with the real 
amount (B). 

8. A method as claimed in claim 4, further comprising a 
step of: 

providing a standard container containing a necessary 60 
amount of the raw material to be thrown in one batch 
process, and plural fractional containers each of which 
contains the raw material smaller than the necessary 
amount; and 

selecting a proper container among the standard container 65 
and the fractional containers in accordance with the real 
amount (B). 



comprising steps of: 
calculating a necessary amount (A) of the material for the 

following process; and 
determining a real amount (B) to be prepared in the 
following batch process by use of a maximum amount 
per one batch process M-max, a minimum amount per 
one batch process M-min, and a standard amount M-st 
that is determined between the maximum amount 
M-max and the minimum amount M-min, the real 
amount being determined by the following steps: 
determinit^ the real amount (B) as the standard amount 
M-st if the necessary amount (A) is more than twice 
standard amount M-st; 
determining the real amount (B) as a half of the necessary 
amount (A)/2 if the necessary amount (A) is between 
twice standard amount and a maximum amount 
M-max; 

determining the real amount (B) as the necessary amount 
(A) if the necessary amount (A) is between the maxi- 
mum amount M-max and the minimum amount 
M-min; and 

determining the real amount (B) as the minimum amount 
M-min if the necessary amount (A) is less than the 
minimum amount M-min. 



